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I, Derek van der Kooy, declare: 

1. I am a named inventor of the subject matteT claimed in United States Patent 
Application No. 09/966,768, filed on September 28, 2001 (hereinafter the '768 application). 

2. I attended University of Toronto, where 1 obtained a Ph.D. in the year 1980 in the 
area of Anatomy. I am currently a Professor at the University of Toronto. My education and 
professional experience are described in further detail in my curriculum vitae, a copy of which is 
attached as Appendix A. 

3. I have read and understood the Office Action, dated August 10, 2005 in the '768 
application. I note that the Examiner has rejected claims 1-11, 13-17, 20-22,25-27, 29, 30, 33- 
38, 41, 42, and 47-49 for allegedly failing to satisfy the enablement requirement of 35 U.S.C 
§112, first paragraph. The purpose of this declaration is to provide factual evidence that 
primitative neural stem cells can be generated from embryonic stem cells of species other than 
mice by the methods provided in the '768 application. 



4. The specification of the '768 application discloses culture conditions and methods 
to generate primitive neural stem cells. As explained in detail below, the culture conditions and 
methods of the invention have been used by a researcher working under my direction to 
successfully plate and culture human embryonic stem cells in minimal, serum-free media such 
that clonal sphere colonies, called neurospheres, are formed. These clonal sphere colonies 
comprise primitive ueiual stem cells and can be differentiated into neurons and glial cells. These 
data were generated using morphological and irrdnunocytochemical techniques described in the 
instant specification. 

5. Primitive neural stem cells were generated directly from a single human 
embryonic stem ("HES") cell. The human primitive neural stem cells were capable of being 
passaged and the cells developed in the absence of embryoid body formation. 

6. Single HES cells were plated at low density in serum-tree media with LIF, EGF, 
FGF, heparin, and B27. In these conditions, neurospheres formed that contained a mixture of 
primitive neural stem cells and their progenitnr cells. Single HES cells formed neurospheres with 
a frequency of 0.01%. Appendix B shows a sphere colony that clonally proliferated in a 
neurosphere assay from a single HES cell to a sphere size of approximately 150/an in 14 days. 

7. HES-derived neurospheres expressed neural markers and not mesodermal or 
endndermal markers. The Appendix B "Nestin (Whole sphere)" photograph shows nestin 
immunolabelling in a whole outgrowing neurosphere. Appendix C shows RT-PCR analysis of 
neural and non-neural lineage gene expression in RNA extracted from IIES cells, embryoid 
bodies and clonal primitive neural stem cell neurospheres. The neural precursor marker, nestin, 
and the neuronal marker, Bni-tubulin+ were identified, but not markers of other types of tissue 
like mesoderm (eg. brachyury) or endoderm (eg. GATA-4 and HNF4-a). 

S. The ncux osphe* es can be differentiated to form neurons and glia. Appendix B 
also shows photographs of cells that were positively immunolabelled as neural precursor cells 
(nestin), oligodendrocytes (04+) and glia (BIU-tubulin+). 
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9. Hie data describe! above clearly demonstrates the successful isolation of human 
primitive neural stem cells. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements w«e made with the knowledge that willful false statemftnts and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patents issued thereon. 



Respectfully submitted. 



Date: fflnsTsJ 




Derek van der 
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Appendix A 
CURRICULUM VITAE 



DEREK VAN DER KOOY 

BIRTHDATE: March 11, 1952 
CITIZENSHIP: Canadian 



1. ACADEMIC HISTORY 

1974-1976 Master's Program, Psychology. University of British Columbia. 

supervisors: A.G. Phillips and H.C. Fibiger. MA awarded, thesis title: 

Monoamine Substrates of Hlppocampal Self-Stimulation 
1977-1 978 Ph.D. Program. Anatomy, Erasmus Universiteit, Rotterdam, The 

Netherlands, supervisor: H.G.J.M. Kuypers 
1078-1980 Ph.D. Program, Anatomy. University of Toronto, supervisor: T. Hattori 

Ph.D. awarded, thesis title: The Organization of the Output of the Basal 

Ganglia in Rats 

1980- 1980 Postdoctoral Fellow, Cambridge University, England, supervisors: L.L. 

rversen and S.D. Iversen 
1080-1981 Postdoctoral Fellow, Salk Institute, California, supervisor F.E. Bloom 

1981- 1986 Assistant Professor, Department of Anatomy, University of Toronto 
1 986-1 991 Associate Professor, Department of Anatomy, University of Toronto 

1 991-2002 Professor, Department of Anatomy and Cell Biology, University of Toronto 
1 995-present Professor, Institute of Medical Sciences, University of Toronto 
1 998-present Professor. Department of Medical Biophysics, University of Toronto 
2002-present Professor, Dept. of Medical Genetics and Microbiology. University of 
Toronto 



HONOURS AND AWARDS 

Medical Research Council Studentship (197/-1980) 

Ham Graduate Award Canadian Anatomical Association (1980) 

Richardson Reseaicli Fellowship in Anatomy (1980) 

Medical Research Council Fellowship (1980-1981) 

Medical Research Council Scholarship (1981-1986) 

Barr Young Scientist Award Canadian Anatomical Association (1988) 

Medical Research Council Scientist (1989-1994) 

Medical Research Council Senior Scientist (1995-2000) 

Medical Research Council Distinguished Scientist (2000-2005) 



3. CURRENT RESEARCH GRANTS 
Title of Project 



Source 



Dates 



Amounts 



The Role of Cell Lineage 
in the Development of the 
Mammalian Forebrain 



Neurobiology of Motivation 

Nicotine Addiction 

Mutational Analysis of 
Learning and Memory 

Pancreatic Stem Cells 



Canadian Institutes of 
Health Research 

Canadian Institutes of 
Health Research 



2002-2007 $1 59,000/year 



2004-2009 $1 33,000/year 



Ca i ad |?w n i nStit "S ° f 2004-2009 $100,000/year 
Health Research 



N.S.ER.C. , 

Juvenile Diabetes 
Research Foundation 



2003-2008 $38,QG0/year 
2005-2008 $150,000/year 



Stem Cell Plasticity 



Stem Ceil Network 2003-2008 $1 00,000/year 



1. BOOK 

Smith, C.G, and van der Kqoy, D. Basic Neuroanatomy, 3rd edition, Coliamore Press, 
Macmillan Publishing Company, 1985, 



2. PUBLICATIONS 

Phillips, AG., van der Kooy, D. and Fibiger, H.C. Maintenance of intracranial self-stimulation in 
hippocampus and olfactory bulb following regional depletion of noradrenaline, 
Neuroscience Letters , 4 (19777 77-84. 

van der Kooy, D., Fibiger, H.C. and Phillips, AG. Monamine involvement in hippocampai 
self-stimulation. Brain Research. 136 (1977) 119-130. 

van der Kooy. D.. LePaine, F.G. and Phillips, AG. Independence of opiate reinforcement and 
electrical self-stimulation systems in the rat brain. Life Sciences, 20 (1977) 981-986. 

von der Kooy, D. and Phillips, AG. Trigeminal substrates of brainstem self-stimulation. 
Science , 1 96 (1 977) 442-448. 



van der Kooy, D. and Phillip*, A.G. Temporal analysis of pone's a 

morphine-induced table aversions. Pharmacology. Biochemistry and Behaviour, 6 (1977) 



636-641 



van der Kooy, D.. Schiff, B.B., and Steele, D. Response dependency in the ^^ff^ 
on reinforcing lateral hypothalamic stimulation. PsvQhopharrnacolQgy,, 58 (1 978) 63-67. 

wan ri«- Koov D Fibioer H C. and Phillips, A.G. An analysis of dorsal and median raphe 
t^£Si^%^ of parachlorophenylanine and testing parameters. Pharmacology 
aiA^mktr y and Behavior. . 8 (1978) 441-445. 

van der Kooy D. and Phillips, A.G. Relationship of grooming and rearing in reinforcing 
SL of the lateral hypothalamus in rats. Physiological Psychology, 6 (1978) 

199-203. 

van der Kooy, D. and Hogan, J.A. Priming effects with food and water reinforcers in hamsters, 
j^rnm n and Motivatior.. 9 (1978) 332-346. 

Hpr Koov D Kuvoers H.GJ.M. and Catsman-Berrevoets, C.E. Single mammillary body 
double labeling techniques in rat Brain Research, 158 (1978) 189-195. 

van der Kooy, D. An analysis of the behaviour elicited by stimulation of the dorsal pons in rat. 
Physiology and Behaviour . 23 (1978) 427-432. 

u.«™*r*> m cx i tji RMitlvoollo M van dei Kooy, D. and Cateman- Berrevoels, C.E. 
W f^ 9ra ^rrtTpV^m iodide and bisbenzimide through axons to their parent 
cell bodies. Neuroscience Letters. 12 (1979) 1-7. 

van der Kooy D The organization of the thalamic, nigral and raphe afferent* to the medial 
versus lateral caudate-putamen in rat. A fluorescent retrograde double labeling study. 
Brain Research, 169 (1979) 381-387. 

van der Kooy, D. and Kuypers, H.GJ.M- Fluorescent r fi trogr a de double label Jng: A»~> 
branching in the ascending raphe and nigral projections. Science, 204 (1979) 873-875. 

Bentivoulio M van der Kooy, D., and Kuypere, H.GJ.M. The organization of the efferent 
^M^SmJb^ nigra in the rat. A retrograde fluorescent double labebng 
Study. Brain Research. 174 (1979) 1-17. 

van der Kooy D and Hattori, T. Dorsal raphe cells with collateral projections to the substantia 
nigra and caudate-putamen" A fluorescent retrograde double labeling study in rat. Bram 
Research. 186 (1980)1-7. 

van der Kooy, D. and Wise, R.A. Retrograde fluorescent tracing of ^f^S^jfSSS 
combined with catecholamine histofluorescence. Brain Research, 183 (1980) 447-462. 

van der Kooy, D. and Hattori, T. Single subthalamic nucleus neurone project to ^both, globus 
pallidus and substantia nigra in rat. Journal of Com parative Neurology. 192 (1980) 
751-768. 
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van der Kooy, D. and Hattori, T. Bilaterally situated dorsal raphe cell bodies have only unilateral 
forebrain projections in rats. Brain Research. 192 (1980) 550-554. 

van der Kooy, D. and Steinbusch, H. simultaneous Immunohistofluoiebcent identification and 
fluorescent retrograde tracing of neurons, Journal of Neuroscience Research. 5 (1980) 
479-484. 

Steinbusch, H., van der Kooy, D., Verhofstad, AAJ. and Pellegrino A Serotonergic and 
non-serotonergic projections from the nucleus raphe dorsalis to the caudate-putamen 
complex in the rat, studied by a combined immunofluoresence and fluorescent retrograde 
axonal labeling technique. Neuroscience Letters. 19 (1980) 137-142. 

van der Kooy, D., Cosina, D.V. and Hattori, T. Is there a non-dopaminergic nigro-striatal 
pathway? Neuroscience. 6 (1981) 345-357. 

van der Kooy, D. and Carter, DA Organization of the efferent projections and striatal afferents 
of the entopeduncular nucleus in rat Brain Research. 211 (1981) 15-36. 

Voshart K. and van der Kooy, D. The organization of the efferent projections of the 

parabrachial nucleus to the forebrain in the rat: a retrograde fluorescent double labeling 
study. Brain Research. 212 (1981) 271-186. 

van der Kooy D., Hunt, S.P., Steinbusch. H.W.M. and Verhofstad. AAJ. Separate populations 
of cholecystoWnin and 5-HT containing neuronal cell bodies in the rat dorsal raphe, and 
their contribution to the ascending raphe projections. Neuroscience Letters, 26 (1981) 
25-30. 

Steinbusch, H.W.M., Nieuwenhuys, R., Verhofstad, AAJ. and van der Kooy, D. The nucleus 
raphe dorsalis of the rat and its projections upon the caudate-putamen. A combined 
cytoarchitectonic, immunohistochemical and retrograde transport study. Journal pf 
Physiology, Paris, 77, (1981) 157-174. 

Mucha, R.R.. van der Kooy, D.. O'Shaughnessy, M. and Bucinieks, P. Drug reinforcement 
studied by use of place conditioning in rat. Brain Research. 243 (1982) 91-105. 

van der Kooy. D., Hattori, T., Shannak, K. and Hornykiewicz. O. The pallido-subthalamic 

nucleus pathway in rat: anatomical and biochemical studies. Brain Research, 204 (198?) 

253-268. 

van der Kooy D„ Mucha. R.F. O'Shauyhnessy. M. and Bucinieks, P. Reinforcing effects of 
brain microinjections of morphine revealed by conditioned place preference. Brain 
Research. 243 (1982) 107-117. 

van der Kooy, D. and Sawchenko, P.E. Characterization of serotonergic neurons using 
concurrent fluorescent retrograde axonal tracing and immunochemistry. Journal of 
Histochemical Cytochemistry . 30 (1982) 794-799. 

van der Kooy, D., McGinty, J.F., Koda, L.Y., Gerfen, C.R. and Bloom. F.E. Visceral cortex: 
direct projections from prefrontal cortex to solitary nucleus in rat. Neuroscience Letters, 
33(1982) 121-127. 
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Swerdlow, N.R., Wenger, J.R., Koob, G.F. and van dcr Kooy, D. CCK produces conditioned 
place aversions, not placed preferences In food-deprived rats: evidence against 
involvement in satiety. Lrfe Sciences, 32 (1983) 111-118. 

van der Kooy, D., Swerdlow, N.R. and Koob, G.F. An analysis of the paradoxical reinforcing 
effects of apomorphine in six-hydroxydopamine and area postrema lesioned rats. Bram 
Research . 259 (1983) 111-118. 

Koda, LY. and van der Kooy. D Doxorubicin: pathway specific neurotoxin in the central 
nervous system. Neuroscience Letters. 36 (1983) 1-8. 

Nagy, J.I. and van der Kooy, D. Effects of neonatal capsaicin treatment on nocicpetivfi 
thresholds in the rat. Journal of Neuroscience . 3 (1 983) 1 145-1 1 50. 

Ettenberg, A., van der Kooy, D., Koob, G.F. and Bloom, F.E. Can aversive properties explain 
the memory-enhancing effects of vasopressin? Behavioral Brain Research, (1983) 
331-350. 

van der Kooy, D., Mucha, R.F., O'Shaughnessy, M. and Kalant, H. Motivational properties of 
ethanol In naive rats as studied by place conditioning. Pharmaceutical Biochemical 
Behavavior. 19 (1983) 441-445. 

van der Kooy, D. and Koda, LY. Organization of the projections of a circumventricular Oman: 
the area postrema in the rat. Journal of Com parative Neurology. 219 (1983) 328-338. 

van der Kooy, D., Koda, L.Y., McGinty, J.F., Gerfen, C.R. and Bloom, F.E. The organization of 
projections from the cortex, amygdala and hypothalamus to the rat solitary and complex. 
Journal of Comparative Neurology. 224 (1984) 1-24. 

van der Kooy, D. Area postrema: site where cholecystokinin acts to decrease food intake. 
Brain Rese arch. 295 (1984) 345-347. 

Le Moal, M.. Dantzer, R„ Mormede, P., Baduel, A., Lebrun, C, Ettenberg, A., van der Kooy, D. ( 
Wenger, J., Deyo, S., Knnh, G.F. and Bloom. F.E. Behavioural effects of peripheral 
administration or argine vasopressin: a review of our search for a mode of action and a 
hypothesis. Psychoneuroendocrinoloqv. 9 (1984) 319-341. 

van der Kooy, D. Developmental relationships between opiate receptors and dopamine in the 
formation of caudate-putamen patches. Development al Brain Research. 1 4 (1 984) 
<jrjU-303. 

McGinty, J.F., van der Kooy, D. and Bloom, F.£. The distribution and morphology of opioid 
peptide immunoreactive neurons in the cerebral cortex of rats. Journal of Neuroscience, 4 
(1984) 1104-1117. 

van der Kooy, D. and Nagy, J.I. Hyperalgesia mediated by peripheral opiate receptors in the 
rat. Behavioural Brain Research. 17 (1986) 203-211. 

van der Kooy, D. and Kolb, B. Non-cholinergic globus pallidus cells that project to the cortex but 
not to the subthalamic nucleus in rat. Neuroscience Letters. 57 (1985) 113-118. 
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Bechara, A. and van der Kooy, D. Opposite motivational effects in brain and periphery, Natur?, 
314 (1985) 533-634. ' • 
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axons. Brain Research. 348 (1985) 86-99. 
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154-168. ' 

Johnston, K.M., Connolly, J A. and van der Kooy, D. Inhibition of axonal transport "in vivo" by a 
tubulin specific antibody. Brain Research. 385 (1986)38-45. 
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in the forebrain projections of midline thalamic cell groups in the rat. Developmental Brain 
Research. 35 (1987) 275-282. 
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C. 1. COURSES TAUGHT 



ANA 300Y 



ANA1009F 



> Arts and Science Anatomy 

- responsible for lectures, labs, notes and exams on 

neuroanatomy portion 

each year since 1983. 

Graduate Course in Developmental Cell Biology 
developed and continue to toach course 
each or alternate years 1984-1994 



Medico! 
Neuroscience 



JDB 1025Y 



some lectures and all labs each year since 1988 

1989 Harry Whittaker Award Honourable Mention (runner up as 

best 1st year medicine primary lecturer) 

Joint Development Biology Course 

developed (with J. Rossant and R. Elinson) and continue to 

teach course. 

each year sinr** 1997 
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Ph.D. 
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Neurobiology of Opiate Motivation 
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Learning in Nematodes 
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The Discriminative Effects of Drugs 
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Multiple Learning Systems 
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Embryonic Forebrain Development 
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Learning in C. Etegans 
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Neural Stem Cells 
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Neural Stem Cells 
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Stem Cells 
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2004-present 


Stem Cells 
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2003-present 


Stem Cell Ethics 
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